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Question 1 
A VAV cooling system is a type where the quantity of air supplied and the supply air 
temperature are controlled. The space is to be maintained at 75 F (24 C) db and 63 F (17 C) wb. 
Under design conditions, the total cooling load is 15.0 tons (53 kW) with a SHF of 0.6 and the 
supply air temperature is 60 F (16 C) db. At minimum load, about 1.8 tons (6.3 kW) with SHF of 
0.8, the air quantity may be reduce no more than 80 % by volume of the full load design value. 
Determine the supply air conditions for minimum load. Show all the conditions clearly on the 
psychrometric chart provided and assume sea-level pressure. State any assumptions made. 
    (10 marks) 
 
Question 2 
A building has a total heating load of 200,000 Btu/hr. The SHF for the space is 0.8 and the space 
is to be maintained at 72 °F db and 30 % RH. Outdoor air at 40 °F db and 20 % RH in the 
amount of 1000 cfm is required. Air is supplied to the space at 120 °F db. Water vapour with 
enthalpy of 1150 Btu/lbma is used to humidify the air. Draw a schematic diagram and find:  
(a) The conditions and amount of air supplied to the space,  
(b) The temperature rise of the air through the furnace  
(c) The amount of water vapour required and  
(d) The capacity of the furnace. Use the provided psychrometric chart and highlight 
clearly.  
    (10 marks) 
 
Question 3 
A basement is 20 x 20 ft (6 x 6 m) and 7 ft (2.13 m) below grade. The walls have R-4.17 (R-
0.73) insulation on the outside. Find:  
(a) The overall heat-transfer coefficients for the walls and flows.  
(b) The heat loss from the basement assuming it is located in Chicago, IL. Assume a 
heated basement of 72 °F (22 °C). 
     (10 marks) 
 
Question 4 
A duct system has been designed to have 3.0 in. wg (749 Pa) total pressure loss. It is necessary to 
use an elbow at the fan outlet that causes a system effect factor of 0.3 in. wg. The fan inlet also 
has an elbow with a system effect factor of 0.20 in. wg.  
(a) What total pressure should the fan for this system produce to circulate the desired 
amount of air?  
(b) Sketch the system and fan characteristics with and without the system effect factors.  
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(c) The design volume flow rate is 15,000 cfm (7.08 m
3
/s). Using the figure below, 
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Air change method (air difference) 
 
Crack method (pressure difference) 
 
Estimated by (ducts): 
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